Suppose G is a strongly continuous one-parameter group of bounded linear transformations on S which has the property that there is a positive number K so that | G(x) \ < K for all numbers x. Let A denote the infinitesimal generator of G. In 1939, Gelfand [1] presented a construction which showed there is a dense subset R of S so that if p is in R, then (C) p is in the domain of A n for all positive integers n and (D) lim n _»\\A*p\\(nl)-l = 0. Hille and Phillips, in their work on Semigroups [2] , used Gelfand's construction to prove there is a dense subset R of S which satisfies condition (A) with respect to the operator C. Hille and Phillips, however, do not present estimates on the size of \\C n p\\. Also, this author has not been able to use their construction to obtain estimates on the size of || C n p\\.
2. Infinite differentiability of semigroup motions* Let b > 1. Let a be a number so that 1 < a < b. Let M be a positive number so that I T(X) I < M for all nonnegative numbers x less than or equal Σw=i ^~α For each point p in the domain of C (denoted by D c ) and each positive integer n, \etp(n + 1, n) = p. For each point p in D c and each pair (k, n) of positive integers so that k <^ n, let Then
Proof. Let w and r(i) be defined as in the proof of Theorem 1. Then 
is in D c and k is a positive integer. Then the sequence
S(p, k): p(k y k), p(k, k + 1), p(k, k + 2) , converges in S.
THEOREM 4. Suppose p k is in D(b).
Then p k ^ M\\p\\.
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Proof. Theorem 4 follows from Theorem 1 and the fact that p k is the sequential limit point of S(p, k).
Proof. Suppose q is in S and q is not in D(b). Let ε > 0. Since D c is a dense subset of S, there is a point p in D c so that
(1) ||p_g||<ε/3. Theorem 2 implies there is a positive integer k so that (2) 
Statements (1), (2) and (4) 
Theorem 6 now follows from statements (1) and (3).
THEOREM 7. The elements of D(b) satisfy conditions (A) and (B).
Proof. Suppose p k is an element of D(b). Theorem 6 implies p k is in the domain of C n for all positive integers n and that 3* Partial differential equations in a banach space* The results of § 2 will be used in this section to obtain series solutions to the partial differential equations U 12 = CU and U n = CU. Solutions to these equations may be easily obtained if C is a bounded linear transformation. The transformation C, however, may be unbounded; that is, C may be discontinuous at each point where it is defined.
For each subset D of S, let P(D) denote the set of all functions g for which there is a nonnegative integer n and a sequence p o ,p 19 , p n each term of which is in D so that 
Suppose each of g and h is a function in P(D(b)) so that g(0) = h(0). Then there is a function U from
[0, d] x [0, d] to S so that ( i ) U a (x, V) = CU(x, y) for all (x, y) in [0, d] x [0, d], (ii) U(x, 0) = g(x) for all x in [0, d] and (iii) [7(0, y) = h(y) for all y in [0, d).
Proof. Suppose n is a nonnegative integer and p o ,p 19
, p n is a sequence each term of which is in D(b) so that Let U be the function from The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
Suppose each of g and h is a function in P(D(b)). Then there is a function U from
Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced, double spaced with large margins. Underline Greek letters in red, German in green, and script in blue. The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. It should not contain references to the bibliography. Manuscripts, in duplicate if possible, may be sent to any one of the four editors. Please classify according to the scheme of Math. Rev. 36, 1539-1546. All other communications to the editors should be addressed to the managing editor, Richard Arens, University of California, Los Angeles, California, 90024. 50 reprints are provided free for each article; additional copies may be obtained at cost in multiples of 50.
The Pacific Journal of Mathematics is published monthly. Effective with Volume 16 the price per volume (3 numbers) is $8.00; single issues, $3.00. Special price for current issues to individual faculty members of supporting institutions and to individual members of the American Mathematical Society: $4.00 per volume; single issues $1.50. Back numbers are available.
Subscriptions, orders for back numbers, and changes of address should be sent to Pacific Journal of Mathematics, 103 Highland Boulevard, Berkeley, California, 94708.
PUBLISHED BY PACIFIC JOURNAL OF MATHEMATICS, A NON-PROFIT CORPORATION

